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Description 



SEMICONDUCTOR PACKAGE, METHOD 
OF MANUFACTURING THE SAME, AND 
SEMICONDUCTOR DEVICE 

Cross Reference to Related Applications 

[0001] This application is a divisional application of U.S. Patent 
Application Serial No. 10/225,305 filed August 22, 2002. 
Background of the Invention 

(A) Field of the Invention 

[0002] The present invention relates to technologies for manu- 
facturing multilayer wiring boards used as packages for 
mounting semiconductor elements (hereinafter referred to 
as "semiconductor packages"). More specifically, the 
present invention relates to a semiconductor package 
containing a capacitor portion using a conductive resin 
layer formed on a wiring layer, a method of manufacturing 
the same and a semiconductor device. 

(B) Description of the Related Art 



[0003] In order to meet demands for higher density, semicon- 
ductor packages in recent years include wiring patterns 
which are disposed closely to one another. Accordingly, 
such semiconductor packages would incur problems such 
as occurrence of crosstalk noises between a plurality of 
wiring, or fluctuation of electric potential of power source 
line and the like. In particular, a package for mounting a 
semiconductor element for high-frequency use, in which 
high-speed switching operations are required, tends to 
incur crosstalk noises along with an increase in frequency 
or incur switching noises because a switching element 
therein is turned on and off in a high speed. As a result, 
electric potential of a power source line and the like tends 
to vary easily. 

[0004] Therefore, as a remedy for the foregoing problems, "de- 
coupling" of a signal line or a power source line has been 
heretofore put into practice. Such decoupling is carried 
out by adding capacitor elements such as chip capacitors 
to a package mounting a semiconductor element thereon. 

[0005] However, in this case, design freedom of wiring patterns 
may be restricted by provision of the chip capacitors, or 
an increase in inductance may be incurred due to elon- 
gated wiring patterns for connecting the chip capacitors 



and power/ground terminals of the semiconductor ele- 
ment. As the decoupling effect of the chip capacitor is im- 
paired where the inductance is large, it is preferred to set 
the inductance as small as possible. In other words, it is 
desirable to dispose the capacitor elements such as chip 
capacitors as close to the semiconductor element as pos- 
sible. 

[0006] There is also a risk that the package becomes larger and 
heavier as a whole because the capacitor elements such as 
chip capacitors are added to the package, which goes 
against the tide of downsizing and weight saving of semi- 
conductor packages in recent years. 

[0007] Therefore, instead of adding the capacitor elements such 
as chip capacitors to the package, it is conceivable to al- 
low the package to contain equivalent capacitor elements 
(capacitor portions) in order to deal with the above- 
mentioned inconveniences. 

[0008] Conventionally, technologies for building the capacitor 

portion into the package have been limited to a few meth- 
ods, such as a method of laminating a sheet member con- 
taining inorganic filler for improving dielectric constant 
between wiring layers, as a dielectric layer of the capacitor 
portion. 



[0009] As described above, in the conventional semiconductor 

pacl<age, tlie slieet member made of a liigli-dielectric ma- 
terial is laminated between the wiring layers as the dielec- 
tric layer of the capacitor portions in the case of allowing 
the package to contain the capacitor elements (the capac- 
itor portions) for exerting the decoupling effect. In this 
context, it is necessary to form an insulating layer be- 
tween the wiring layers thicker than the dielectric layer 
concerned. Accordingly, there arises an inconvenience in 
that the thickness of the interlayer insulating film cannot 
be sufficiently made thin. 

[0010] Such an inconvenience inhibits formation of a low-profile 
semiconductor package and resultantly goes against the 
tide of recent demands for providing a high-density 
equipped semiconductor device while reducing an entire 
thickness of the package. In addition, costs for an inter- 
layer insulating film rise as a film thickness thereof in- 
creases. As a result, there is also a problem of an increase 
in manufacturing costs of the package. 
Summary of the Invention 

[0011] An object of the present invention is to provide a semi- 
conductor package capable of containing a capacitor por- 
tion for exerting a decoupling effect without inhibiting 



formation of a low-profile package or increasing manu- 
facturing cost, and also to provide a manufacturing 
method thereof and a semiconductor device. 

[0012] Jo attain the above object, according to one aspect of the 
present invention, there is provided a method of manu- 
facturing a semiconductor package containing a capacitor 
portion. Here, the method includes the steps of forming a 
first wiring layer on an insulative base member, the first 
wiring layer being patterned in a predetermined shape for 
serving as a first electrode layer of the capacitor portion, 
forming a resin layer on a surface of the first wiring layer 
for serving as a dielectric layer of the capacitor layer by an 
electrophoretic deposition process, and forming a second 
wiring layer on the insulative base member inclusive of 
the resin layer, the second wiring layer being patterned in 
a predetermined shape for serving as a second electrode 
layer of the capacitor portion. 

[0013] According to the method of manufacturing a semiconduc- 
tor package of the present invention, it is possible to con- 
stitute the capacitor portion by using the resin layer 
formed on the first wiring layer on the insulative base 
member by the electrophoretic deposition process as the 
dielectric layer and by using the first wiring layer and the 



second wiring layer formed on the insulative base member 
inclusive of the resin layer severally as electrode layers. 
[0014] In this way, a desired decoupling effect (suppression of 
occurrence of crosstalk noises between a plurality of 
wiring, suppression of variation in electric potential of a 
power source line, and the like) can be realized. Moreover, 
some of the members constituting the package (namely, 
the first and the second wiring layers and the resin layer) 
are also used as the respective electrode layers and as the 
dielectric layer of the capacitor portion. Accordingly, it is 
unnecessary to build a sheet member into the package for 
capacitor elements as encountered in the prior art. Such 
an advantage contributes to a formation of a low-profile 
semiconductor package as well as to a reduction in manu- 
facturing costs. 

[0015] ivioreover, according to another aspect of the present in- 
vention, there is provided a semiconductor package man- 
ufactured in accordance with the above-described method 
of manufacturing a semiconductor package. 

[0016] Furthermore, according to still another aspect of the 

present invention, there is provided a semiconductor de- 
vice comprising the above-mentioned semiconductor 
package and a semiconductor element mounted on an 



opposite side of the semiconductor pacl<age to tlie side 
wliere tlie external connection terminals are bonded, elec- 
trode terminals of the semiconductor element being elec- 
trically connected to the conductors exposed from the 
openings formed in the protective film. 
Brief Description of the Drawings 

[0017] FIG. 1 is a cross-sectional view showing a constitution of a 

semiconductor package according to one embodiment of 

the present invention; 
[0018] FIG. 2A to FIG. 2P are cross-sectional views showing a 

manufacturing process of the semiconductor package 

shown in FIG. 1; and 
[0019] FIG. 3 is a cross-sectional view showing a constitution of a 

semiconductor package according to another embodiment 

of the present invention. 
Detailed Description of the Preferred Embodiments 

[0020] FIG. 1 is a cross-sectional view schematically showing a 
constitution of a semiconductor package according to one 
embodiment of the present invention. 

[0021] In the drawing, reference numeral 10 denotes a semicon- 
ductor package of this embodiment, which includes a 
laminated core portion 10a formed by laminating a prede- 



termined number of print wiring boards as described 
layer, and build-up wiring portions 10b formed on both 
surfaces of the laminated core portion 10a by laminating a 
predetermined number of layers in accordance with a 
build-up method. A semiconductor element (chip) 1 is 
mounted on this semiconductor package 10 as illustrated 
with broken lines via electrode terminals 2 (such as solder 
bumps or gold (Au) bumps) thereof. 
[0022] In the semiconductor package 10, reference numerals 

11a, lib and 11c denote insulative base members as core 
members of respective print wiring boards to be described 
later. Reference numerals 12a, 12b and 12c denote wiring 
layers severally formed on both surfaces of the insulative 
base members 11a, lib and 11c by patterning. Reference 
numerals 13a, 13b and 13c denote resin layers severally 
formed by an electrophoretic deposition process (to be 
described later) on surfaces of the wiring layers 12a, 12b 
and 12c. Reference numerals 14a, 14b and 14c denote 
wiring layers severally formed on the both surfaces of the 
insulative base members 11a, lib and 11c inclusive of 
the resin layers 13a, 13b and 13c by patterning. Reference 
numeral 15 denotes prepreg layers (insulating layers) 
functioning as adhesive layers upon lamination of the re- 



spective print wiring boards. Reference numeral 16 de- 
notes conductors filled in through holes formed in prede- 
termined positions of the laminated core portion 10a. 
Reference numeral 17 denotes wiring layers (inclusive of 
pads) formed on the insulating layers 15 by patterning so 
as to be electrically connected to the conductors 16. Ref- 
erence numeral 18 denotes resin layers (insulating layers) 
formed on the wiring layers 17 and on the insulating lay- 
ers 15. Reference numeral 19 denotes via holes formed on 
the resin layers 18 so as to reach the pads of the wiring 
layers 17. Reference numeral 20 denotes wiring layers 
(inclusive of pads) formed on the resin layers 18 by pat- 
terning so as to be filled inside the via holes 19. Reference 
numeral 21 denotes resin layers (insulating layers) formed 
on the wiring layers 20 and on the resin layers 18. Refer- 
ence numeral 22 denotes via holes formed on the resin 
layers 18 so as to reach the pads of the wiring layers 20. 
Reference numeral 23 denotes conductors filled in the via 
holes 22. Reference numeral 24 denotes solder resist lay- 
ers as protective layers (insulating layers) formed so as to 
cover both surfaces of a multilayer wiring board other 
than portions on the conductors 23. Reference numeral 
25 denotes nickel (Ni) / gold (Au) plated films formed on 



the conductors 23 exposed from openings of the solder 
resist layers 24. Reference numeral 26 denotes pins serv- 
ing as external connection terminals upon mounting the 
package 10 onto a mother board or the like. Moreover, 
reference numeral 27 denotes solder for bonding the pins 
26 to the plated films 25 on the conductors 23 exposed 
from the openings of the solder resist layer 24 on a lower 
side. 

[0023] ivieanwhile, upon mounting the semiconductor chip 1 on 
the package 10, the electrode terminals 2 thereof (such as 
the solder bumps) are bonded to the plated films 25 on 
the conductors 23 exposed from the openings of the sol- 
der resist layer 24 on an upper side. 

[0024] The semiconductor package 10 of this embodiment is ba- 
sically characterized by the built-in capacitor portions, 
more specifically, by formation of the resin layers 13a, 
13b and 13c by the electrophoretic deposition process (to 
be described later) on the wiring layers 12a, 12b and 12 
formed on the both surfaces of the insulative base mem- 
bers 11a, lib and 11c used as the core members of the 
printed wiring boards, and further by use of the respective 
resin layers as dielectric layers of the capacitor portions. 

[0025] The semiconductor package 10 of this embodiment is also 



characterized by the multilayer wiring structure thereof, 
which is formed by laminating that the predetermined 
number of the printed wiring boards provided with the ca- 
pacitor portions to form the laminated core portion 10a, 
and by laminating the predetermined number of the layers 
(which are two layers in the illustrated example) on the 
both surfaces of the laminated core portion 10a in accor- 
dance with the build-up method to form the build-up 
wiring portions 10b. 
[0026] The respective resin layers 13a, 13b and 13c constitute 
the dielectric layers of the respective capacitor portions. 
Accordingly, in terms of characteristics of the capacitors, 
it is preferable that the respective resin layers 13a, 13b 
and 13c are made of materials having high dielectric con- 
stant. In this embodiment, the resin layers 13a, 13b and 
13c are made of polyimide resin blended with inorganic 
filler having high dielectric constant (wherein the dielectric 
constant thereof is 20 or higher, for example). Moreover, 
each of the pins 26 electrically connected to the respective 
wiring layers 12a, 12b and 12c through the conductors 
16, the respective wiring layers 17 and 20, the conductors 
23 and the plated films 25, constitutes a first electrode of 
each of the capacitor portions. Meanwhile, each of the 



pins 26 electrically connected to the respective wiring lay- 
ers 14a, 14b and 14c formed on the respective resin lay- 
ers 13a, 13b and 13c through the conductors 16, the re- 
spective wiring layers 17 and 20, the conductors 23 and 
the plated films 25, constitutes a second electrode of each 
of the capacitor portions. 

[0027] Ceramic powder with grain sizes within 5 \im, for exam- 
ple, is used as the organic filler (dielectric material) having 
the dielectric constant of 20 or higher. Preferably, ceramic 
powder having a perovskite structure (such as BaTiO^, 
PZT, or SrTiOp is used therefor. Although a commercially 
available product can be used as the dielectric powder of 
the above-mentioned types, it is desirable that the pow- 
der is used after provided with a thermal process. For ex- 
ample, if SrTiO^ is used as the dielectric powder, it is de- 
sirable that SrTi03 is subjected to a process for one hour 
or longer at a heating temperature no less than 600^ in 
the atmosphere. 

[0028] |\/ieanwhile, materials to be used for the insulative base 
members 11a, lib and 11c include, for example, glass 
fabric impregnated with insulative resin (such as epoxy 
resin, polyimide resin, BT resin or PRE resin), polyimide 
films coated with a polyimide-type thermoplastic adhesive 



on both surfaces thereof, or the like. Moreover, a material 
made of glass fabric impregnated with thermosetting 
epoxy resin or the like and processed into a sheet at a 
semi-hardened B stage is used as the prepreg layer 15. 
Moreover, copper (Cu) is used as the material for the 
wiring layers 12a, 12b, 12c, 14a, 14b, 14c, 17 and 20 as 
well as for the conductors 16 and 23. Furthermore, koval 
plated with Ni/Au, for example, is used as the material for 
the pins 26. 

[0029] Now, description will be made regarding a method of 

manufacturing the semiconductor package 10 of this em- 
bodiment with reference to FIG. 2A to FIG. 2P, which se- 
quentially illustrate the manufacturing steps thereof. 

[0030] In the first step (FIG. 2A), the insulative base member 11a 
serving as the core member of the printed wiring board is 
prepared, and then wiring patterns (the wiring layers 12a) 
of predetermined shapes are formed on both surfaces 
thereof severally by photolithography. 

[0031] Jo be more precise, a sheet member made of glass fabric 
impregnated with insulative resin (such as epoxy resin, 
polyimide resin or BT resin) is used for example, and cop- 
per foils are adhered to both surfaces of this sheet mem- 
ber by thermal press (which is so-called a "copper-clad 



laminate" ) upon preparation of the insulative base mem- 
ber 11a. Tliereafter, dry films, for example, are attached 
to both surfaces of the copper-clad laminate as photo- 
sensitive resists by thermocompression bonding. Then, 
the dry films are subjected to exposure and development 
in accordance with predetermined shapes using masks 
(patterning the dry films), whereby openings are formed 
on the dry films at the portions other than the portions 
corresponding to the predetermined shapes. Thereafter, 
the copper foils at the portions corresponding to regions 
of the openings are removed by wet etching using an 
acidic solution, for example. Finally, the dry films are 
peeled off. In this way, it is possible to form the wiring 
patterns (the wiring layers 12a) of the predetermined 
shapes. Each of the wiring layers 12a thus formed consti- 
tutes a first electrode layer of each of the capacitor por- 
tions. 

[0032] In the next step (FIG. 2B), surfaces of the wiring layers 12a 
are covered with polyimide resin using the electrophoretic 
deposition process, whereby the resin layers 13a are 
formed thereon. 

[0033] Specifically, as exemplified on the right side of the draw- 
ing, a solvent (such as ethanol) containing colloidal dis- 



persion of polyimide resin (an inorganic filler composition) 
is prepared in an electrolytic cell 40. Then the structure 
fabricated in the precedent step (the insulative base mem- 
ber 11a provided on the both surfaces with the wiring lay- 
ers 12a) is soaked in the electrolytic cell 40, and electric 
field (a power source 41) of a given magnitude is applied 
between the electrolytic bath 40 and the wiring layers 12a 
severally serving as electrodes. Accordingly, the colloid is 
electrophoresed by this electric field, whereby the poly- 
imide resin covers the surfaces of the wiring layers 12a 
(formation of the resin layers 13a). The resin layers 13a 
thus formed constitute the dielectric layers of the capaci- 
tor portions. 

[0034] In the next step (FIG. 2C), wiring patterns (the wiring lay- 
ers 14a) of predetermined shapes are formed on both 
surfaces of the insulative base member 11a inclusive of 
the resin layers 13a severally by photolithography. 

[0035] Jo be more precise, thin-film Cu layers are firstly formed 
on the entire surfaces of the insulative base member 11a 
and the resin layers 13a by sputtering or electroless plat- 
ing of Cu. Then, conductive layers are formed on the thin- 
film Cu layers by electrolytic plating of Cu using the thin- 
film Cu layers as feed layers. Thereafter, the wiring layers 



14a are formed by patterning the conductive layers into 
predetermined shapes. 

[0036] The wiring layers 14a can be formed by a similar process 
to the process performed in the step of FIG. 2A. Specifi- 
cally, photosensitive dry films are attached to surfaces of 
the conductive layers (the Cu layers) formed on the insu- 
lative base member 11a and the resin layers 13a. Then, 
the dry films are subjected to exposure and development 
in accordance with predetermined shapes using masks 
(patterning the dry films), whereby openings are formed 
on the dry films at the portions other than the portions 
corresponding to the predetermined shapes. Thereafter, 
the copper layers at the portions corresponding to regions 
of the openings are removed by wet etching, for example. 
Finally, the dry films are peeled off. In this way, it is pos- 
sible to form the wiring patterns (the wiring layers 14a) of 
the predetermined shapes. Each of the wiring layers 14a 
thus formed constitutes a second electrode layer of each 
of the capacitor portions. 

[0037] According to the foregoing steps, a printed wiring board 
30a including the capacitor portions (the wiring layers 12a 
and 14a, and the resin layers 13a) is fabricated. 

[0038] In the next step (FIG. 2D), a predetermined number layers 



(which are three layers in the illustrated example) of 
printed wiring boards 30a, 30b and 30c are prepared sim- 
ilarly in accordance with the process performed in the 
steps from FIG. 2A to FIG. 2C. Then, the respective printed 
wiring boards 30a, 30b and 30c are mutually aligned and 
stacked while sandwiching the prepregs 15 alternately. 

[0039] In the next step (FIG. 2E), the respective printed circuit 
boards 30a, 30b and 30c, which are stacked together 
while sandwiching the prepregs 15 alternately, are lami- 
nated by thermal press in a vacuum ambiance to form the 
laminated core portion 10a. 

[0040] In the next step (FIG. 2F), through holes 31 are formed in 
predetermined positions on the laminated core portion 
10a formed in the precedent step, by a drilling process 
with a mechanical drill or a laser, for example. A YAC 
laser, a CO^ laser, an excimer laser or the like, is used as 
the laser therein. 

[0041] As will be described later, the through holes 31 are pro- 
vided in order to connect mutually corresponding wiring 
layers (mutually among the wiring layers 12a, 12b and 
12c constituting the first electrode layers of the capacitor 
portions, and mutually among the wiring layers 14a, 14b 
and 14c constituting the second electrode layers of the 



capacitor portions) of the respective printed boards (30a, 
30b and 30c in FIG. 2D) electrically via the conductors 16 
to be filled inside the through holes 31. Therefore, the 
positions for forming the through holes 31 are selected 
from a region where the resin layers 13a are formed on 
the insulative base member 11a (FIG. 2C) via the wiring 
layers 12a but not covered with the wiring layers 14a, and 
from a region where the wiring layers 14a are formed di- 
rectly on the insulative base member 11a. Furthermore, in 
the illustrated example, the through hole 31 is also 
formed in a region where the wiring layers 12a and 14a 
are not formed on the insulative base member 11a. 

[0042] In the next step (FIG. 2G), thin-film Cu layers 32 are 

formed on entire surfaces of the laminated core portion 
10a inclusive of inner walls of the through holes 31 by 
sputtering or electroless plating of Cu. 

[0043] In the next step (FIG. 2H), the conductors 16 (which is Cu 
in this case) are filled into the through holes 31. Such fill- 
ing is performed using an electrolytic plating process or a 
printing method. 

[0044] In the case of the electrolytic plating process, for exam- 
ple, Cu is filled inside the through holes 31 by electrolytic 
plating using the thin-film Cu layers 32 formed in the 



precedent step as feed layers, whereby the Cu layers 16 
are formed on the thin-film Cu layers 32. Meanwhile, in 
the case of the printing process, Cu paste is applied and 
filled into the through holes 31 by screen printing. 

[0045] Upon filling the inside of the through holes 31 in this 

step, as shown in the drawing, small dimples are formed 
on surfaces of the Cu layers 16 at portions corresponding 
to the positions of the through holes 31. In other words, 
the surfaces of the Cu layers 16 are left uneven. 

[0046] In the next step (FIG. 21), uneven portions on the surfaces 
of the Cu layers 16 are polished by mechanical polishing, 
for example, whereby both surfaces of the laminated core 
portion 10a are planarized until surfaces of the prepreg 
layers (the insulating layers) 15 are exposed. 

[0047] In the next step (FIG. 2J), wiring patterns (the wiring layers 
17) of predetermined shapes are formed on the both sur- 
faces of the laminated core portion 10a including the 
through holes filled with the conductors 16. 

[0048] Jo be more precise, thin-film Cu layers are formed on the 
both surfaces of the laminated core portion 10a by elec- 
troless plating of Cu, and then Cu layers are formed on 
entire surfaces by electrolytic plating of Cu using the thin- 
film Cu layers as feed layers. Thereafter, the Cu layers are 



patterned into the predetermined shapes by photolithog- 
raphy to form the wiring layers 17 (inclusive of pads). The 
wiring layers 17 severally constitute primary wiring layers 
of the build-up wiring portions 10b disposed on and un- 
der the laminated core portion 10a. 

[0049] In the next step (FIG. 2K), thermosetting polyimide resin 
or the like is applied to entire surfaces of the insulating 
layers 15 and the wiring layers 17, and then the resin is 
hardened by heating so as to form the resin layers (the in- 
sulating layers) 18. 

[0050] In the next step (FIG. 2L), the via holes 19 of truncated 
cone shapes are formed on predetermined positions on 
the resin layers 18 so as to reach the pads (the wiring lay- 
ers 17) thereunder using the process similar to the drilling 
process with the laser, which is performed in the step of 
FIG. 2F. 

[0051] In the next step (FIG. 2M), the wiring layers 20, the resin 
layers (the insulating layers) 21 and the via holes 22 are 
sequentially formed as similar to the process performed in 
the steps from FIG. 2J to FIG. 2L, and then the inside of 
the via holes 22 are finally filled with the conductors 23 to 
form a multilayer wiring board 10c. 

[0052] Specifically, the patterned wiring layers 20 (inclusive of 



pads) are formed on the resin layers 18 including the in- 
side of the via holes 19. Then, the resin layers 21 are 
formed on the resin layers 18 and the wiring layers 20, 
and the via holes 22 of truncated cone shapes are formed 
in the predetermined positions on the resin layers 21 so 
as to reach the pads (the wiring layers 20) thereunder. Fi- 
nally, the inside of the via holes 22 are filled with the con- 
ductors 23 (which is Cu in this case). Such filling can be 
performed using an electrolytic plating process or a print- 
ing method. 

[0053] Here, the wiring layers 20 constitute secondary wiring lay- 
ers of the build-up wiring portions 10b disposed on and 
under the laminated core portion 10a. At the same time, 
the wiring layers 20 are electrically connected to the pri- 
mary wiring layers 17 via the conductors (Cu) filled in the 
via holes 19. 

[0054] In the next step (FIG. 2N), the solder resist layers 24 as 

protective layers are formed on both surfaces of the mul- 
tilayer wiring board 10c, and openings 24a are formed on 
the respective solder resist layer 24 at portions corre- 
sponding to positions of the conductors 23 thereunder. 

[0055] To be more precise, photosensitive solder resist is applied 
to the both surfaces of the multilayer wiring board 10c by 



screen printing, for example (formation of the solder re- 
sist layers 24), and then the respective solder resist layers 
24 are subjected to exposure and development using 
masks (not shown) severally patterned into the predeter- 
mined shapes (patterning the solder resist layers 24), 
whereby the portions of the respective solder resist layers 
24 corresponding to the positions of the conductors 23 
thereunder are made open (formation of the openings 
24a). In this way, only the conductors 23 are exposed 
from the openings 24a and the other portions are covered 
with the solder resist layers 24. 

[0056] In the next step (FIG. 20), electrolytic plating of Ni and Au 
is sequentially provided on the conductors 23 exposed 
from the openings 24a of the solder resist layers 24 using 
the conductor 23 as a feeding layer, whereby Ni/Au plated 
films 25 are formed. 

[0057] Such formation of the Ni/Au plated films 25 enhances ad- 
hesion to the conductors (Cu) 23 and contributes to an 
enhancement of conductivity upon bonding the pins 26 in 
the next step and conductivity upon bonding the elec- 
trode terminals 2 of the semiconductor chip 1 in the later 
step. 

[0058] In the last step (FIG. 2P), the pins 26 as external connec- 



tion terminals are bonded to the Ni/Au plated films 25 on 
the respective conductors 23 exposed from the openings 
of the lower solder resist layer 24. 
[0059] Specifically, an appropriate amount of paste solder 27 is 
put on the Ni/Au plated film 25 on each of the conductors 
23. Then, the T-shaped pin 26 having a head as large as 
the opening is disposed thereon in a manner that the 
head is located downward (located upward in the illus- 
trated example, because the multilayer wiring board 10c 
is turned over after finishing this step). Thereafter, the 
solder 27 is hardened by reflow and the pin 26 is fixed 
accordingly. 

[0060] According to the foregoing steps, the semiconductor 
package 10 (FIG. 1) of this embodiment is fabricated. 

[0061] In the above-described method of manufacturing the 
semiconductor package 10, the inside of the through 
holes 31 are filled with the conductors 16 (as shown in 
FIG. 2H) in order to exemplify containment of the capaci- 
tor portions, which is the characteristic of the present in- 
vention. However, the through holes provided in the re- 
gions other than the region of the capacitor portions do 
not have to be filled with conductors. Specifically, the in- 
sides of the through holes provided in the regions other 



than the region of the capacitor portions may be filled 
with insulators (resin such as thermosetting polyimide 
resin or epoxy resin, for example). 

[0062] When the semiconductor chip 1 is mounted on the semi- 
conductor package 10 of this embodiment to obtain a 
semiconductor device, the chip 1 is mounted in a manner 
that the electrode terminals 2 of the semiconductor chip 1 
(such as solder bumps) are connected electrically to the 
plated films 25 on the respective conductors 23 exposed 
from the openings on the upper solder resist layer 24 of 
the package 10. Such mounting can be performed by flip- 
chip mounting, for example, byACF mounting using an 
anisotropic conductive film (ACF). 

[0063] Moreover, when the package 10 is mounted on a mount- 
ing board such as a mother board, an appropriate amount 
of paste solder is put on conductors (pads) corresponding 
to the board, and legs of the pins 26 are put thereon. 
Then, the solder is hardened by reflow so as to electrically 
connect the both members. 

[0064] As described above, according to the semiconductor 

package 10 and the method of manufacturing the same 
according to this embodiment, the capacitor portions are 
constituted in such a manner that: the dielectric layers are 



composed of the resin layers 13a, 13b and 13c, which are 
formed on the surfaces of the wiring layers 12a, 12b and 
12c on the insulative base members 11a, lib and 11c us- 
ing the electrophoretic deposition process; the first elec- 
trode layers are composed of the pins 26, which are elec- 
trically connected to the respective wiring layers 12a, 12b 
and 12c through the conductors 16, the wiring layers 17 
and 20, the conductors 23 and the plated films 25; and 
the second electrode layers composed of the pins 26, 
which are electrically connected to the respective wiring 
layers 14a, 14b and 14c severally formed on the insulative 
base members 11a, lib and 11c inclusive of the resin 
layers 13a, 13b and 13c, through the conductors 16, the 
wiring layers 17 and 20, the conductors 23 and the plated 
films 25. Therefore, it is possible to realize a suppression 
of occurrence of crosstalk noises between a plurality of 
wiring, or a suppression of variation in electric potential of 
a power source line. 
[0065] |\/ioreover, some of the members constituting the semi- 
conductor package 10 (namely, the wiring layers 12a, 12b 
and 12c, the wiring layers 14a, 14b and 14c, and the resin 
layers 13a, 13b and 13c) are also used as the respective 
electrode layers and as the dielectric layers of the capaci- 



tor portions. Accordingly, it is unnecessary to build a 
sheet member into the package for capacitor elements as 
encountered in the prior art. Such an advantage con- 
tributes to a formation of the low-profile semiconductor 
package 10 as well as to a reduction in manufacturing 
costs. 

[0066] In the foregoing embodiment, description has been made 
regarding the case where the pins 26 are applied as the 
external connection terminals for mounting the semicon- 
ductor package 10 on a mother board or the like. How- 
ever, it is needless to say that the shape of the external 
connection terminals is not limited to the pins. For exam- 
ple, it is also possible to adopt a ball shape as seen in BGA 
or the like. FIG. 3 shows such an example. 

[0067] FIG. 3 schematically shows a cross-sectional constitution 
of a semiconductor package 50, which applies solder balls 
28 as the external connection terminals. Since other parts 
of the constitution are similar to the embodiment shown 
in FIG. 1, description thereof will be omitted. 

[0068] Moreover, in the semiconductor packages 10 and 50 ac- 
cording to the foregoing embodiments, description has 
been made regarding the multilayer wiring structure com- 
posed of the laminated core portion 10 formed by lami- 



nating the printed wiring boards severally provided with 
the capacitor portions, and the build-up wiring portions 
10b formed on the both surfaces thereof using the build- 
up method. However, it is needless to say that the form of 
the package is not limited thereto. As it is obvious from 
the gist of the present invention (to form a resin layer on a 
wiring layer formed on an insulative base member using 
an electrophoretic deposition process, and to use the 
resin layer as a dielectric layer of a capacitor portion), the 
present invention is widely applicable regardless of 
whether the form of the package is based on lamination of 
a plurality of printed wiring boards by thermal press, or 
whether the package adopts a multilayer wiring structure 
using a build-up method. 



